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EXAMINER'S AMENDMENT 



1. An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
Lisa Ulrich on 30 September 2005. 

The application has been amended as follows: 

In the claims: 

1. (amended) A method for forming a gate structure for semiconductor device, the method 
comprising: 

defining a conductive metal sacrificial structure on a substrate; 

forming a reacted metal film on sidewalls of said conductive metal sacrificial structure; 

and 

selectively removing unreacted portions of said conductive metal sacrificial structure. 

2. (amended) The method of claim 1, further comprising forming a protective cap over said 
conductive metal sacrificial structure prior to forming said reacted metal film. 



3. (amended) The method of claim 2, further comprising trimming a portion of said reacted metal 
film so as to d e fin e a pair of gat e conductors that ar e el e ctrically isolat e d from on e anoth e r . 
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4. (amended) The method of claim 1, wherein said conductive metal sacrificial structure furth e r 
comprises at least one of: cobalt, nickel, titanium, tantalum, palladium, and platinum. 

5. (amended) The method of claim 4, wherein said reactive metal film furth e r comprises at least 
one of: cobalt silicide, cobalt nitride, nickel silicide, nickel nitride, titanium silicide, and titanium 
nitride. 

6. (amended) The method of claim 1, wherein said reacted metal film is formed by reacting said 
conductive metal sacrificial structure with a reactive gas in the presence of heat. 

7. (amended) The method of claim 1, wherein said reacted metal film is formed by annealing 
sidewalls spacers formed on said conductive metal sacrificial structure, said sidewall spacers 
comprising a thermally reactive material with respect to said conductive metal sacrificial 
structure. 

8. (amended) A method for forming a gate structure for a semiconductor device, the method 
comprising: 

forming a gate dielectric material on a substrate; 
forming an etch stop layer over said gate dielectric material; 
forming a conductive metal layer over said etch stop layer; 
forming a protective layer over said conductive layer; 
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patterning and removing portions of said protective layer and said conductive metal layer so as to 
define a conductive metal sacrificial structure and a protective cap thereupon; 

forming a reacted metal film on sidewalk of said conductive metal sacrificial structure by 
reacting said conductive metal sacrificial structure with a reactive gas in the presence of heat; 
and removing at least a portion of said protective cap, selectively removing exposed, unreacted 
portions of said conductive sacrificial structure, and removing exposed portions of said etch stop 
layer. 

9. (amended) The method of claim 8, further comprising trimming a portion of said reacted metal 
film so as to defin e a pair of gat e conductors that are e l e ctrically isolat e d from on e another . 

10. (amended) The method of claim 9, wherein said trimming further comprises: 

removing a portion of said protective cap and said reacted metal film, thereby reexposing 
at least one of said sidewalls of said conductive metal sacrificial structure; and 

isotropically etching said reexposed conductive metal sacrificial structure. 

11. (amended) The method of claim 10, wherein unexposed portions of said conductive metal 
sacrificial structure are remaining in one of said pair of gate conductors, thereby defining a wider 
other of said pair of gate structure with respect to the gate conductors. 



12. (amended) The method of claim 8, wherein said reactive gas furth e r comprises at least one 
of: SiHU, NH 3 and N 2 plasma. 
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13. (amended) The method of claim 12, wherein said furth e r comprises at least one of: cobalt 
silicide, cobalt reactive metal film nitride, nickel silicide, nickel nitride, titanium silicide and 
titanium nitride. 

14. (amended) A method for forming a gate structure for a semiconductor device, the method 
comprising: 

forming a gate dielectric material on a substrate; 
forming an etch stop layer over said gate dielectric material; 
forming a conductive metal layer over said etch stop layer; 
forming a protective layer over said conductive metal layer; 

patterning and removing portions of said protective layer and said conductive metal layer 
so as to define a conductive metal sacrificial structure and a protective cap thereupon; 

forming a reacted metal film on sidewalls of said conductive metal sacrificial structure by 
annealing said conductive metal sacrificial structure and a thermally reactive layer formed in 
contact with said sidewalls of said conductive metal sacrificial structure; and 

removing said protective cap, selectively removing unreacted portions of said conductive 
sacrificial structure and said thermally reactive layer, and removing exposed portions of said etch 
stop layer. 

15. (amended) The method of claim 14, further comprising trimming a portion of said reacted 
metal film so as to d e fine a pair of gat e conductors that ar e e l e ctrically isolat e d from on e anoth e r . 
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16. (amended) The method of claim 15, wherein said conductive metal sacrificial structure 
farth e r comprises at least one of: cobalt, nickel, titanium, tantalum, palladium and platinum. 

17. (amended) The method of claim 16, wherein said thermally reactive layer furth e r comprises a 
silicon layer. 

18. (amended) The method of claim 17, wherein said reactive metal film farth e r comprises at 
least one of : cobalt silicide, nickel silicide and titanium silicide. 

19. (amended) The method of claim 14, wherein said etch stop layer farth e r comprises at least 
one of: tungsten, tantalum nitride, tungsten silicide, tantalum silicide, palladium, silicide, 
platinum silicide and titanium silicide. 

2. The following is an examiner's statement of reasons for allowance: Kadosh et al. in the 
U. S. Patent 6,383,872 Bl substantially discloses the claimed invention. However, Kadosh does 
not disclose, teach or suggests forming a conductive metal sacrificial structure, forming a reacted 
metal film on sidewalls of said sacrificial structure and selectively removing unreacted portions 
of the sacrificial structure. 

3. Kadosh on the other hand discloses forming a sacrificial structure with a resin or a spin- 
on-coating layer and then blanket depositing a polysilicon layer, etching the polysilicon layer and 
then removing the sacrificial structure. The invention of Kadosh cannot be modified to read on 
the claimed invention. 
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4. Also, the article of Takahashi et al. "New Platinum Silicide Formation Method Using 
Reaction Between Platinum and Silane" discloses forming a metal structure and reacting the 
surface of the metal structure. However, Takahashi is silent in reacting the sidewalls of the metal 
structure and then removing the unreacted portions of the metal structure- 
Neither Kadosh nor Takahashi, alone or in combination teaches the limitations of the claimed 
invention, therefore the claimed invention as a whole is neither anticipated nor rendered obvious 
over the prior art of record 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fernando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Thu 7am to 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 1 0/709,3 1 4 



Page 8 



Art Unit: 2823 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-^197 (toll-free). 
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Primary Examiner 
Art Unit 2823 




FToledo 
30 September 2005 



